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(57) Abstract: 

PURPOSE: To provide the optical 
recording medium which has less 
defects in a recording layer and has 
high quality with high productivity by 
specifying the crystalline structure of 
the metals and nonmetal elements of 
targets at the time of forming a inorg. 
dielectric film by a DC reactive 
sputtering method. 

CONSTITUTION: An optical 
recording film and an optical recording 
medium film having an inorg. 
dielectric film contg. the metal 
elements and/or the semimetal 
elements are formed on a substrate, by 
which the optical recording medium 
having the recording layer consisting 
of both is produced. The inorg. 
dielectric film is formed by subjecting 
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the sputtering targets respectively 
contg. the crystals of the metal 
elements and/or the nonmetal elements 
to DC sputtering in a reactive gaseous 
atmosphere. The crystals of the metal 
elements and the nonmetal elements 
have the crystalline structure provided 
with the lattice faces having the gaps 
to permit the intrusion of the atoms, 
ions or radicals originating in reactive 
gases into the unit lattice and the 
lattice faces not having these gaps. The 
sputtering targets are so constituted as 
to hinder the formation of the inorg. 
dielectric substance on their sputtering 
surfaces in the stage of forming the 
inorg. dielectric film. 
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3 3' tCiS^-r^^ffllCft^^^-y^ hcogrM* 
ttiLTi^-yy "h" , ®IfcDIC<fcoT 

^/£3tlT&*®8 ZO&Z* "a" -£LTOTX0KJ; 
oT^J5££ftTfc5ffi8 2#g^-yy hcOX/^M 
3 3' \Z^Xt^nm^B thtzt^ a s i n^/h 
**0. 2-0. 8, ftClO. 3-0. ^ 
LTJ^fi^2 0' -60 o .#tC40°-50° 

SEtc^4 3° -4 7° t-rzztimistitmommtts: 
sx/ry^y >^xgtc&tt£*-yy h^o^y^ 

x /t* * u > >mm bft/u £ ttT-&r#* u n t> o-c 
n*. 

[0 0 4 7] hp 5* *-y<y Ma;*/w*y>i/ig* 
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TsKy 9 y ■ >^h wsuaa^ 5 ° ©*ifin?»»i6*36* 

£ d t fc & T^-y y h \z 9 ? v 9 K <£> fc 
-y^ hOX/Vy^M3 3' !C&LTX/V;/*y 
mft-2#Z>ZtftT£zrz!b9-Vy h^cobhf^fdn 
[0 04 8] X*3BHK:»T* BBtZ7FrtWz9-#y 

689 iftt*9 2 0BPRD, ft*, *®i&D£J§-r;:<hte 

[0 0 4 9] SfcX*»9!©^-yy hOffi^tDcofflco 

a? [0 0 5 0] ZOm&, fiM$^grii:Lt, h/ 
#tkn<Oft£Rtt9-¥y 5 

[0 0 5 1] ^C5T±IBLfcffi®0OM31^afca 

K Ti, Co, Mn, Fe, Cr, Ni, Cu, T 
30 a, Pt, Tb» Ga, Nd, Zn, Zr, Mo, R 
u, Rh, PcL Ag, Hf, I t1zdO&M9—Vy 
h^Si, Ge, Se, Te. CttifO* (*) ^JgT 

9-Vy MiBl»E«ttX^y * U >^*fclH6*f »« 

[0 0 5 2] X*9En«)SB-2a)ttaV90|f|j£«ail-ti!> 
ffiLfc«^> »l©*««BH©**lC,tt?TS6n*Jl 

[0 0 5 3] &t;:#%9JcDSg l o^lS*S^^/X«® 
2 <D¥ifflPSXZ%*xn v 9 'J >99-?y b t IsXffl 
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tfcg£i$£0. OlQ-cmKT, #1:0. 0 0 1Q* 
cmRTift*±5fc tt««tt»fi £ f - 1: > ^-r * ;i 

[0054] x±te^&ttx/v>^u>^-y^h(c 

Ttel 0' 5 D • cmHJL mzi Q-*Q • cmPiitt 

a*T#£t>©T&<5o 
[0 0 5 5] JEKsWSWfcftT. R3lCjft-r«DX/W 
* U >yg|Brt©X/^ 9 U >if9—Vv b £agf £ 
*©/ty*>iT7V--h3 2]fc«tt;ty*>^u-h 

3 2±it®g$nT^-5XAy^U>^-y^ H3 3 
tt»-*CO»«»tf-tft€tt^-yy h 3 3 CO 

[0 0 5 6] Ay*>^7l/-hRtfX/^.y^U 

v9V>99-*fy b<OArty9mtKttM<Dm\zm& 

•tzmnm (hi io>i oi, io2)*^t±«< 
[0057] ftfc, n-/*>^:/i/-h&tfx/w*u 

01 HCStSfcWy^'J^-^M 0 3tfV1 
y*>y^U-hl 0 0J;0UloaoT^S*'&. XA 
y * U >99->fv b<DKy*>if7U- h bt&MLT 

^(Dtett^-ys/hOX^^^BB (1 0 3' ) \Z 

ZO]&1]ifiZKy9y>99-yy V\z9 s 7y9*&Z 
1S^Z>WL®<Dl-3h^7Lt>n, ±ELfc*R56W©*llS 

A y * 'J y99—*fy Y ^<D9 5 y #©58±*r»ft!tt?€r 
[0 0 5 8] jfcfc, *58W<03tEft«ft©«JB^ttlC* 

ft<, «Atf*«««#B©j«X^y^t*E«R© 
*BlX7-y^to«*tt0fS©E»JB©«l*K:aoTJH 

[0 0 5 9] X, 3fcE»R©j£RX5^:/fco^T»;Mfc 
EftR(c«V)«tt»ti!)WttK:ab^fl©jSR^«ffl 
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[ 0 0 6 0] -*l/TX*-38Wfc«T%E«IBt : l/TI4, 
3te-A©BBWfcctoT««OEtt * H£©pJtEft#iE 

8§®#R t(Dmfr£trtt\z<k? T #E»R©«RRtf/ 
XttJtESR^SWStffl^x^A^x^ > h*HS 
«W*#*bK Tb-Fe-Co, Gd-Fe-Co, 
Tb-Fe-Co-Cr^Gd-Fe-Co-Cr 3&© 

^m^ta&R^x t: p tr ^ >^©7 * h ftis® 

©ft S n*3tEfiRfi**««#R+ w 
»«CISL<B#Stl*fc«6*«W©3eESIi*©«a* 

[0 0 6 1] X, *56«©*E*«E»©«Jfi*JSK:±t> 
TS6ti**«±KE«Bt*LTft**E»»ff©«t 
E»R±Klifi«K«:i;TKJtJBRtX/XJ4«RJBSR 

frtTfeJ:^. Cl©»^JE«»©a»tl/TttAu-«>A I 

^xa y * u >9&#tmvf sn*. x«s®««?yA« 

3t«fttt»R*KE«i±K:BfS©ffa (MttlO- 
3 0 Mm) tft*«fc5fc»«Ufc»eR«*tfftoT« 

{t-eb&fco, ^»Bfe©jpsicje»snTai«tR^ 

;MWB*-K« &»«W^*S3WW*TE»JB±fc»* 

[0 0 6 2] fc£3-C**Wfc&T rEjSttj(fxfi»© 

SbTfcS«#£ttTfc<, RX/ty*HWMtt£©* 
?BI©»«T*SEJS;ttj(fXiB«©R^ -f 

*;w©*&^rt^©JBAft«F«rr*ffl«ft**ftOit 
*fi^rst>©T*s, 

[0 0 6 3] 

[0 0 6 4] (5USW1) Bftl 3-0-mm*, f41. 
2mmT!— ;fr©SiffiK:(B0. 6wm, hfy^l.. 6 m 
m, 8 0 0 A<0X/^y)^<Dbyy9M^T^> 
#U*-#*-hR©*«©. h^y.^«*»J«sn& 
«©«ffifc»lBS#R£bTJPS9 0 0 A©S i N 
R, )tf3^R£bTJP2 1 0 0 0A©Tb-Fe-Co 
©#ftR5t«aE»R, Sg2$ii|#Ji<hLT/lt2 7 0 0 
A©S i NR^R^RHSnfcERHftWr^^lHBft^ 

X£ SKT©^ftTfPdEUfc. 

[0065] mtftrHics-r-f >5-f >ffl©E»JB 

ria8ffl©XAy^U>ySHSffl»bfc. 
[0 0 6 6] *bTRriM8«fc»TSlRtf»2©S 
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15 

l N$k<Dl&m&<D3 L *>rt-\ft\Z\*&* 4® (£ft 8 
fl) <D9—Vy h@^SO|SS^2 0 cmOA f 7 + >^ 

[0 0 6 7] X, ft/tv;*>y^U-K0BffilCl4H3 

©;ty + >^l/-h±l:fi, fig2 0cm<fr* ^£3 
mmOS J m&^-Vy h*%mvtz<, U&ZZTm 
^1t.9-Vyb\tB (#□» ©F-t>^a^TX 
/Vy^ffiOJfcffittftl 0' 3 Q • cmfcRB-rsfcitfc;* 
/ty*H#S I»*fi©5 5-Sft (1, 0. 0) "CS 

[0 0 6 8] *fc±El/fc«MW>S i NR0)ARS«# 

Tzfyj* >ii«)x^y**«oa«aASK:Hi 4 

TiKf*bfc«fg l OS i NR^Rgfc&&£igi£bSg 1 
CDS iNR(Dj£R£fTfco*:o 
[0 0 6 9] Si NROjSEMftfftLTW:?^ >/t-|*3 
gg^r 1 X 1 0- 5 Pa£T*£#^bfc&, ArflXW 

fiftifXOEASO. 2 Pa (ffiLB^tfXfONi X 
X<DP\&\*3 0 vo 1 %) thtd%W%^9-?v h 
OM&mm (lcm 2 ) SD©tt«/X7-*5. 7W<L 
LTXAW^Sfr&^S I NR©j£«Sft**ll82 6 0 A jtf 

[0 0 7 0] Jk*Si Nf£R£tC*5V>T, x>rX^S« 
h9-Vv hf^Efittel 2 Ommtbfc, SoTgl 
K*fflR0>&R££ UfcP* IBB4IS 3 fc. 

[ 0 0 7 1 ] g 1 o S i NKodURiKTft. S«£#E 
SR f£R£ fc«i£ ITb-Fe-Co 3H8$« 3® R©/£ 
RfcfTftofc* 

[0 0 7 2] ^Tb-Fe-Col(0«t 

XA^^'J>^-y7 hfcbTttB£2 0 cm, JP£ 49 
3mmOTbz3FeroCo7 ©-&&^— -j^ h£4fiffl 
K XR F X/t y * U t LTtt^t >/t-fi 

g?£l X 1 0- 5 Pa£TIiS&^Ufc&, Ar^ 
AlAr 33 X<Df£f} $t 0 . lPa, RF/17-5. 6W 
/cm 2 £bTX/^£fr&o£. 

[0 0 7 3] Tb-Fe-CoR<0lSR*i»7«, KS 
«6*2 0>S 1 NH©riEKfflc»au JRKOSINR 
OJ&R&fr£ra-<D&#TS 1 NRSjJWLfc. fct 
»2©S i NR©«RKFBtt»2. 7#T!»t>fc. ±12 
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15 

^-l 2 0**»«Wfc:Bt-f >5-f >fflflDjaHRKHfc:a 
ALTd5R*fT&^£fr9 6 OfcajKBa^-f X^Sfl 5 
SJbfco «-pTJB1-©-S i NR4>«RSt*>S I V 
y h l«SDOttWBlO^«-H:6»ian!*oTa2© 
S i NROfifcRS^flDS i h 1 ft^S DOftSPS 

[0 0 7 4] -£bTfglRtf?f§2tf>S INROdSRlg 
[0 0 7 5] SBl»tf*2 0S iNR<Z>J$R 

lil:»T, &#&m<D$g£tt0 1 2 ir^-Ti; 5 
BaSftfc^ofc. X**ttWC±oTfftfcL&9 6 0 

fc. 

[0 0 7 6] Sfc»l©S i NR©d«fcffl^fc4ttfl!> 
S i K0X^s/^ffi*X«T^D7^7-f 1f- 

(iSa« : J SM-T2 0 0 ; B*m^x-*A (W) 

[0 0 7 7] .«0S«2) »B«lt*TfflVifcS 

5 (1, 1, 1) ffi£-ftU 

<Z>it&irL£0. OOlQ-cmhLfc. 
[0 0 7 8] fig2 0 cm, I^3mm(0S \9~Vv 
h lri&6WH4*«H 1 1 mmz LT3BB8lf-f X * 

[0 0 7 9] m&tf£2 0S 1NR0JE&R 

[0 0 8 0] 3Efc*l©S i NR©fft«fcffl^fc4tt<Z> 
S I h©X/*y*iB£*lMI 1 fcH*fcLT« 

[0 0 8 1] (ttCftffl 1 ) lfc»TS i 9-Vv 

(1, 1, 0) ©»?-ffii:-SU Ji^AAy^ffi©Jt 
fitt**0. 0 0 1 Q • cm£Ufctf[g2 0 cm, 3 
mrnOS i 9-Vv H&fflV>fc6Wttt*JS«1 1 tHWr 

LTjeafltx-f^^sffjftbfc. ^oje^tbT^icD 

S I NROJ*Rfcffi^&4tt<OS i ^-y^ hfc^Vvr 

m&nmmm& 1 «rm»©a«*wi<o«ft0*©¥iM[ 

2JC^*To 01 2 

*Wr IBsWiBart-* t *K»«tt«(O5e40ft fe* b < iB 
Jab, «iLI*HJStt*«rm 5 «flH— 6 Hpffiio 1 HrffllciRS 
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&9 

[0 0 8 2] X»1©S iNR©f£RI;:ffl^fcS 

X/Vy^WcS i N#j£ftl,T^S©j&«&Sn&. 
C0 0 8 3] (it*W!2) *««lt:»T» Si^ 
yh*, ttiMM XrtU 0-1 5mm^gSS it* 
oT, X/ty*ffi©Jfc»JW*0. OOlQ-cmtL 10 
fc. SS2 0 cm, JP£3mm©S i.^-y^ hSfflM 

fc. 

[0 0 8 4] -t<Bi|6*£UT, Jgl©S iNR©i£R(C 

jbh&4«©s i ^-^7 hfc?^Tamwti9ini3»«i 
•©seiHRfctttau M^aaMWf^is^&i- 

6B#IB©1II#IHI;:6 O0©S«jM#fS£L&. XuO a? 
«|fi]B;»2©S i NR©/SRXSfc»Tfc»i:H«"T?* 

[0 0 8 5] -tLTXJt«W2 7fft"&*lfc*«ax-<X 

[0 0 8 6] 3Efc*l©S i NR©jKRfcffl^&S i 9 

[0 0 8 7] 0&B#I3) egl3 0mm<f>* JPS1. 
2mmT— *O$II:S0. 6 /im, fcfy?l. 6 m 

# U * b §£©&&© h 5 y?iWB*Shfc« 
©SlStC^ 1 StSItltl^E 1 0 5 0 A©S i N 
R, 3fcK@R<hLTJ|i3 5 0 0A©Tb-Fe-Co© 

#&nytm%mmm. n 2 b«#ji t Lxmz 4 5 0 a 
©s i NRjjjji^ajBsnfcEftjBftrrsaeaasr-r 

[0088] fpt^rmtc^-r-r >5K >a<oE«ie 

jSRfflO^y^U^SJBeffljBtbfc. 
[0 0 8 9] *bT«jSERKBC»T*lRtf*2©S 

i NR©^R£©^>A # -rtiCtt&* 4<@ (£fff 8 40 
fl) <D9-?y h«Hffi©fig*n 3. 3cmO/ty* 

-KfcttittJI««*ttKU X**©fi8MHfctt*tf 

7-9 fiv l/3-y-6SKbfc, 
[0 0 9 0] X, #A^*>y^U-h©KBK»4H3 



#81¥7-1 13 159 

©/ty*>^U— h±ictt. BS13. 3cm<f>, ^ 
S3mm©S I*<efi^-yyNft»»Lfc. te^dd 
Ti^^-yy MlB (#o» ©H-tf>yicJ:o 
TX/Vy*E©tfcfifii£l 0" 5 Q • cmtcPI&T£<i:« 
ICX/Vy^H^S I#18fi©5 7-JBjR (K 0, 0) 
TS«Stt**^HfcHS*ttfcfc©fcU SKX/Vy* 
EfcRirr 8 (b) fc&T0 = 4 5° , a 

s I n0/h=l/3ift*«fcffl«^Ufc*lSiU 

[0 0 9 1] *C±Ebfc««©S i NR©j£R££# 

■r«-f >7<>fflx^y*s«©a6«axaK:, 8ft© 

TKft*lC»«ft«ai/TR»bfc«, ^1©S iNR 

rtH£ic&&&iRa£u »i©s iNR©/£R£fr&o 
fc. 

[0 0 9 2] Si N©J*R*ft£LTfcL ^*>/\*-rt 
^lX10- s Pa^^im Ar#X]fetf 
N 2 #XS?*>/1-rtfc«AU Ar^tN 2 #X 
©^-&;tfX©E*r£0. 2Pa «&Ui£#X*©N 2 
#X©SiJ-&te3 0 vo 1%) tUfc»H«+T, 9—>f 
y h©J|i&®|g (1 cm 2 ) SD©1WA7-S6. 5 
WiLTX/ty**frfcV>S lNR©«R»fl»«3 0 0 

[0 0 9 3] fcfcS iN/fcRglC&T, T>fX^Sgt 
9— tfv MB©ffilBttl 2 OmmfcLft. 
[0 0 9 4] «oT»l«tt#R©J»fcHLfcttl«tt 

3. 5#-C£ofc« 

[ 0 0 9 5 ] % 1 © S i NR©/£R&7&, S«£^12 
ARj£R£K:ttt3gU Tb-Fe-Co3fcf8§[§E&R© 
*R*ffttt>&. ' 

[0 0 9 6] &*Tb-Fe-CoR©]fiRtt, 

•©Sfe^&^RFxyxy^g^ft-cfT&ofc. ft*, 

7sr\y9V>>f9-Vv hfcLTttfi«2 0 cm, J*S 
3mm©Tb 2 3Fe7oCo7 

U ArifXOE*$0. IPa, RF/*7— 5. 6\V 
/cm 2 £LTX/ty*£frfcofc. 

[ 0 0 9 7 3 T b - F e - C oR©OR#<lt7& 
«*»2.©S i NR©«B&fcflfflU £ 1 ©S i NR 
©JdER*frfcB-©*frTS iNRfcj&RLfco fct 
fS2©S lNR©j£RI«mBl. 5^T*ofc. ±IB© 
^Hfctto T 8 *©x^ X ^SS^«I$ UfcaSK*^^ 
- 1 2 0 ttfcSttWKBM' >^^T >$!©^R^g»CgA 
UT^R^frftVi, ^tf9 6 0ft©^m^x^X^^ 
Sit ffioT»l©S iNR©jsER<t"©S i^-^y 
M ttS 0 ©&mP#Fa©-&lt« 7 WMBTC*o T, " » 2 © 
S i NR©j£Rg*©S i h 1 ftS D©&^Pf 

nB©^H-tt3KfraT»ofc, j eLx^i^t;m2©s i 

NR©*RX8*fc******©«ft«flEfttt«b 
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It. *bTSglc£S i NR®j^Xg£ft*Afftttt4> 

3 \z^t. 01 3 3 

[0 0 9 8] XSlOSi NR©jSRfcffi^fcS i 
Mc^^T^-^y K©«n*fclf05B±tt»*H 

[0 0 9 9] JEfc, *JSMMfc«fcoTfML/fc9 6 Oft 

[0 10 0] -t©j|6*£«lfcjR-r. ffiLSlfcsRLfc 
1CDS i NROjaERfc«^&4ttO^-yy 
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40ft**-y* h©ttft, »S4TMoT¥$flSU5: 
[0 10 1] (HSSM4-9) 7s>\+j9tyy99-Vv 
-IBR (1, 0, 0) TSSftStt^ffitHSS*. 5E 
& 1 KS**fc*fc;Sl*ftXAy >#9->fy h£ 

« 4 ~ 6 fcffl ^fc*-y y h ©ffi» D ttHSS^J 3 iCffl V> 
[0 10 2] *LT#SaS«4--9C»-6»#tt*©aS 

bfco 1 fc*"T. 

[0 10 3] 

ran 
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[0 10 4] "QSJfiffll 0) fill 3 0mm*, J?£ 40 [0 10 
1. 2mmT- #©Sffil;:«0. 6 urn, tfy^l. 6 Ge 

fcffiJCD^ffiKfg 1 jB«{*:R t UTJSC* 9 0 0 AOG e O fCttBflf 
#f2gg|cr UTJP£ 1 0 0 0 AOT b-Fe-Co §8£«M: 

A COG e OR^Ii^SOBSnfcrailBS^rsJCBa^ 

[0 10 5] fiU^jfe-rHlKS-r^V^^^CEftH 



[0 1 0 



6] *bTKriaRSIfl^*^TaiStK»2© 
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t? U >^I@f K&ffiTflB&*|&& Lit. 
[01 0 8] *\sT&*V>rty*>if7V-hh\Z\*. 
iSS2Ocm0. JP$3mm©Gem^S^-ys/ 
gJfbit. ftfeCuTfflHW-y^MiB (#D» 
CD H-tT>^lCj;oTX/V>^ffiCDltfi$tS 1 0 ' Q • 
c m \zmmt * t & K X^ v ^ffl* 1 G e UMSH© 5 7 - 
(1. 0. 0) ■CSSftilMPIIfcHfti&tt&'b© 
iLit. 

[0109] *e±ebfc*ijft©Geoit©j&itft** 

T-S-f >5-f>SXAy^KjBcDSfiaASC. 8 ft© 

TK«*fc***»8bTK«b&«. IlOGeOK 
Jft**l:S«eK£Ut8 1 COG e OIBI©/£l8£fTfco 
ft. 

toiio] Geo©«ifi*#tim y+wt-rt 

SS£1X1 O-'PaStttSSmi/m Ar#XRtf 
O* *XSft>;^lc9AU Ar^tOi #X 
©i§-&#X©JE#£0. 2 Pa <ffiUB-&;itfX»P©0 2 

^xroai&li2 3voi«) ib&£B»«t»T;, 

yKD*ttlW (lcm 1 ) 3D©ftit/t*7-«4. 1 

W£UTXAy**rrfcV>GeOR©j£l8a&atl 7 0 

[0 111] fcSGeOjSBi^lCiS'T, f-iXirm&t 

[0 112] fE?Tmtt«fl*©&KCKLfc*ll!H: 

ft 5. 3#T$>ofc. 

[ 0 1 1 3 ] % 1 COG e OMO&KRTft. SKSftiB 
MK&KftCftaU Tb-Fe-Co3fl8§tSBS*l8l© 
JjfcKfcfTfcoit. 

[0 114] ft*, Tb-Fe-CoKcOfS®ttS«ffi 

mco*i;)a^RF7./ti/^u>^ffiTR L ^o/t. fc*. 

7.nv9^y99-fv r-i:LT«itg2 0 cm. J?2 
3mmCOTb!jFeiiCor ©•&&£— y>y r**fflK 
X R F X/t y j>>) >^©*ft t UTtt?-*- >/1-C3S* 
1 x 1 0 " 5 P a £T7K£«f»Lfc&. A r #X£3?A 
0 2 N QH 9 .CH 9 



*U Ar#X©EE#£0. lPa. RF^«7-5. 6W 
/cm 2 tLTX/^fcrrfc^it. 
[0 1 1 53 Tb-Fe-Co«©£K«tJ*-7ft. tt£ 
««JB2©GeOR©j£M&t:ftaiU Sgl©GeOBS 
©««*fffcW-©*frTGeOR*dWb&. fot 
S2©GeOMO^P#Wli4. l»7?*ofc. 
[0 116] ±G©¥JRefE:>T8tt©7 ! .f X?£tt« 
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